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ABSTRLCT Specrrma of the genus acnuphysohu collected in Thailand seenned. MM
and 2 key to the adults of 24 species belonging to six subgenera is presented. W e propose
that I. wllingtoni Nuttall & Warburton. 190S. be placed in the subgenus Kaiwrlana. H1
olesaLarcDus"'. 1925. benmo, ed fromSegal to Kaiserian, and that ILcomgera Neumann. _

1897. be reinned from the species hst of Thailand.

KEY WORDS Arachnida. ticks, lHaernphysalhs, taxonomic keys

Ilaemaphysahis is the second largest tick genus in Mateials and Methods
the family Isodidae and consists of about 155
species. All knosn Ilacnmaphysais species are This paper is based upon morphological char-
parasitic on birds and mammals and laue a three- acteristics of tick specimens collected in Thailand
host life ccle. For man) flacmaphysahs species. betucen 1961 and 19S3 b% personnel of the De-
the hosts oti immatures are significantl. different partment of Medical Entomolog), United States
from iostsof adults. Within thisgenus, man) species Army Medica! Component. -med Forces Re-
areectorsof disease agentssuchasRLussianspring- search Insttlutc of Medical Sciences %AFRINIS,. In
summer encephalitis and Kyasanur Forest disease preparing dra ings and keys for male or female
klloogstraal 1970. 19S1). In epidemiological re- itcksofspeciesfor ulchThailandspecimensere
search, recognition of the correct tick species is a not available, se used specimens from nearb%
significant factor. The epidemolog) and occur- countries or from published descriptions, these are
rence of tick-borne diseases in Thailand and most indicated in the figure captions. In addition, some
of the rest of Southeast Asia are poorl) understood ticks of birds ssere obtainesl from I!. Elliott
One reason is that adequate regional keys to the McClure. MNigrator) Animal Population Studies
species of ticks present are not asailable. Keys to (MAPS). Thailan(~nstitute of Scientific and Tech-
the haemaph id ticks of Indonesi sAnasts 1930). nological Rtesarc"Fllratorsat the British .Muwum
South India (Trapido et al 1964), and Japan (Ya- jNatural Ilistor%) IBM), Museum of Comparatie
maguti et al. 1971) base been published, but fes Zoology. llarsard Uniersit (MCZ), and the
of these species are found in Thailand. Smithsoman Institution (SI) kindly loaned man)

In this paper %%e present a ke) to the subgencra specimens of sarmis llacniaphysals species from
and species of llacmaphysalls of Thailand From the following countries. India. Burma, Laos, Cam-
this stud). se propose tso subgencric changes. IL bodia. Vietnam, Hong Kong, Thailand. Malaysia,
icellinglonl Nuttall & Warburton. sslich was of and Singapore.
uncertain status. be placed in Kaiserlana, and IL The arrangement of subgcneric taxa follous
obesa Larrousse be mosed from Segalia to Kal- lloogstraal & Kim (1985). Discussions of the sub-
serfana\\ealsoproposethatThaispecimensiden- genera arc arranged in the order in hcuch (le)
tified as I1. corngera are actually II shlmoga, appear in the key. Ixodil morphology, includingtheref'ore removing 11. eoruigera from the speies characters used in the keys of, the genus llaenma-

list of Thailand The 1e) includes 24 species dis- physalhs, are illustrated andes plamed in Fig 1 and
tibuted among the follong subgenera' Abor- its legend. A host-parasite list is included (Appen-
physalls lloogstraal & El Kammai (3 species), tlii !).
Garnhamphysalis hloostraal & Wassef (1 species),
Ilacmaphysalis Koch (1 species), Kaiserlana Santos Key to Adults of the Subgenera of
Dias (10 species), Ornilthohysalfsl Iloogstraal & lanemnaphysalis
Wassef (4 species), Rhipistoma Koch 1.I species), 1. h'osterodorsal margin of palpal segment 3 with
and one species of uncertain subgems. district or indistinct spur in one or both
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Fig.I. xdld morphology and characters used in the keys of the genus Ilarmaphysalis. II. (K) u"IhrmgoiI
Nullall & Warburton (A) Dorsal view (B) Ventral s-vi (C) Capitulum. dorsal sies. (D) Capitulum. se- .A vieu
(E) llypqtome intral siew (F) Cosae and Irochanters I-IV (G) Gcemtal area. (11) Femur IV (1) Spiracul,. plate.
Legend applies Io all figures.

sexes, or wth platelike projection, poster,- Poslerodorsal margin of palpal segment 3 s th

ventral spur prominent, triangular, ocr- distinct or indistinct, median or internAl
lapping at least 14 of anterior part of reg. spur, cornua and cosal spur broadly or
ment 2; extraordinarily long tpirs on coxa elongately triangular, coxa IV sometimes

IV of one sex present or absent .. 2 sistl extraordinarily long spurs in one sex
Fosterodorsal margin of palpal segment 3 (Fig. 3-12) ..................Kaiseriana

without spur or platelike projection, pos- 3. Palpi broadly salient basally- .-....... .
tero'cntral 5pur of variable size; coxa IV Palpi compact sithout iosterior flange or
without extraordinarily long spur. .. 3 campanulate ssilb a moderate posterior

2. Posterodorsal margin of palpalsegment3 with flange_ .................. - ..... 5
platelike projection, cornua and coxal spur 4 Body elongate; posterodorsal and posteroen-
replaced by platelike projections (Fig. 2) Iral margins of palpal segment 2ss ilh spurs

-. Subgenus uncertain or spurs and grooves. ,entral spur of palpal
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Fig. 2. Ilarnmapliywhs tra gulf Ondernans. 1928.

* segment 3 strongly developed (Fig. 13-16) flange in one or both sexes; ventral spur of
... Rkhilstonsa segment 3 long, broadly or clongatcly tin.

lody oval. postcrodorsaland posteroventral angular, overlapping at least apiesl % of
margins of palpal segment 2 without spurs segment 2. ....... _........-....6
or grooves; scutral spur of palpal segment 6 Ventral spur of palpal segment 3 clongately
3 mildly dexcloped (except 1I. ornithoph-
iha) (Fig. 17-20) .... Ornithophysalls triangular, overlapping at least anterior h

5, Palpi compact without posterior flange, ven- of segment 2, coxal spurs long, clongatcly
tral spur of segment 3 short and broadly triangular (Fig 24).C arnhamphysalis
triangular, extending to or slightly beyond Ventral spur of segment 3 broadly triangular.
basal margin of segment (Fig. 21-23) ... overlapping anterior one-third of segment

.. Aborphysalis 2; eoxal spursshorl, broadly triangular (Fig
Palpic empanulat'e wiih *a* moderate posterior 25)..........Ilaeniapsysalfs
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Sobgenus Un..rtain 6. Posterodorsal spur of palpal segment 3 crest-

Material Exaniined. THAILAND! 2 66 (AF- like- lateral grooses indistinct, %ery short,

RIMS), 13 (11M) 7 9 (13M) MALAYSIA- 17 as extending anteriorly, not reaching lesel of

(SI), 1 (3M), 7 92 (SI). 19 (3M,). VIETNAMI: 1 coxa IV, posteriorly enclosing first festoon
(SI), (Fig 6) ................ papuana Thorell
(Ss). Posterodorsal spur of palpal segment 3 widelyDiscussion. llae-aphysahas traguli Oudemans,

1928, is the only species of the genus in Thailand triangular u ith pointed apex. lateral groomes
not assigned to a subgenus (incertae sedls) Both short, indistinct or obsolete, posteriorly not
males and females ee examined (Fig 2). enclosing first festoon (Fig. 7) ...........

m .nadchatrari Hoogstraal. Trapido & Kohls

Subgenus Rainerirana 7. Circumspirarularsetae present, partly visible
dorsally; femur IV ,sith %entral inner row

Key to Species of the Subgcnus of 18-20 closely spaced setae, lateral grooves
Kaiseriana present, short, anteriorly to lesel of coxa

Mtales IV, posteriorly not enclosing first festoonMaes(Fig, 8) ___............. obesa Larrousse

I Posterodorsal margin of palpal segment3s ,ith Circumspiracular setac absent; femur IV ssith
distinct, flat. internal and retroerted spur, sentral inner row of 7-11 setac. lateral
sentral spur posterointernallydirected;coa grooves absent (Fig. 9) ..............
IV ssithout extraordinarily long spur (Fig. .................. semermis Neumann
3) ..... welhingtonl Nuttall & Warburton S. Posterodorsal spur of palpal segment 3 oser-

Posterodorsal margin of palpal segment 3 with lapping !i of anterior part of segment 2,
distinct or indistinct, median or internal posterosentral margin of segment 2 xuith
spur; %entral spur posteromedianly direct- spurlike angle medianly; lateral groosesab-
ed; coxa IV sometimes with extraordinarily sent (Fig. 10) ............. hystricts Supino
long spur ....................... 2 Posterodorsal spur of palpal segment 3 over-

2. Palpi sidely salient basally. posterodorsal lapping or more of anterior part of seg.
margin of palpal segment 3 % ith indistinct ment 2; posterosentral margin of segment
V-shaped spur nearorat inner margin; roxa 2 without spurlike angle, lateral grooves
IV with 2 extraordinarily long spurs (cor, present (Inspinosa group) .............. 9
nigera group) .................... 3 9. t'osteroventral spur of palpal segment 3 lon-

Palpi compact or campanulate, without ba- gately triangular, pointed apex, overlap.
solateral salience, posterodorsal margin of ping anterior 2A of segment 2;spursofcoxae
palpal segment 3 uith distinct or indistinct I-IV prominently triangular with pointed
spurat midbreath.coxa IVspur single.short, apices, lateral grooses indistinct, short. ex.
broadly triangular ............. . 4 tending from anterior margin of first fes-

3. Palpi broadly triangular, posterodorsal mar- toon to lesel of coxa Ill (Fig 1t).
gin of segment 8 with indistinct V-shapel ................- .. lagrangei Larrousse
spur at inner margin; posterior margin of Posteroentral spur of palpal segment 3
segment 2 crenulate with several surface broadly triangular, blunt apex.ocrlappnig
folds; spursof coxa IV posterointernally di- anterior of segment 2; spurs of coxac II-
rected (Fig 4) .... anonila Warburton IV short, broadly ridgelike. lateral grooses

Palpi truncate. s ith number of bizarre planes distinct, long, extending froim aiiterior mar-
and angles, posterodorsal margin of seg- gin of first festoon to level of coxa Ii (Fig
meit 3 with small, indistinct V-shaped spur 12) ............. bispnosa Neumann
near inner margin; posterosentral margin
of sgment 2 wvith large lateral spur, pos-
teriorly directed at external margin; spurs Fenates
of coxa IV posteriorly or posterolaterally I Iosterodorsalmargiiofpalpalsegmiient3"slith
directed (Fig. 5) ....................... distinct, flat. interial and retroverted spur.

.shitnoga Trapido & ltoogstraal %entral spur posterointernally directed (Fig
4 l'alpi compact, subquadrate, posterodorsal 3) . wellingtonl Nuttall & WVarburton

spur of segment 3 indistinct, short, Nidely Posterodorsal margin of palpal segment 3 % ith
triangular or cresthke, slightly overlapping median spur posteriorly directed, ventral
apical part of segment 2; dental formula spur posteromedianly duirected ........
1/4 or 5/5 (nadchatranl group) ---- 5 2 Palpi sidely salient basally (cornigera

Palpi campanulatc, posterodorsal spur of seg- group) ........................ 3
ment 3 distinct, sharply trianguilar, over- Palpi compact or broadly rampanulate, with
lapping 1. or more of anterior part of seg- or without slightly basolateral salience .. 4
ment 2; dental formula -1/4 ............ 8

5 Dental formula 4/1 . 6 'Sre .rme no .- mnod. ny a femae ipenmen has beer
Dental formula 5/5 7 found (deposted in he Field .Mtsiun of Natural ltstuoy)
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Fig. 3. floreinaphysalos (FK.) inigloni Ntiall & Watbiirton. 190$.

* 3. Posterior margin of palpal segment 2 cren- l'alpi broadly eampanulate ssith slight baso-
islate with fewv surface folds. infrainlernal lateral salienc, postcrodorsal spur of palpal
selae (Fig. 4). anoniala Warbiurton segment 3 p~rominient, broadly triangular.

Posterior margin of palpal segment 2 not overlapping anterior V4 or more of segment
crenulate. external margin swith posleroex- 2, posteroventral niargin of segment 2 wsithi
ternal projection. infraioternal setae 5 (Fig. or xs itliout spurlike angle, dentall formida
5) .. . alioogs Trapido & lloogstraal -141.......... ,- - .......... 81

4, Palpi compact. slightly basolateral salience 5 Dental formula 4/4 _.... 6
psresent or absent. posterodorsal spur of seg- Dental formula 5/5. . .... ... 7
ment .3 short, wviely triangular or crestle. 6 l'alpi with slightly basolateral salience, pos-
slightly overlapping apical part of segment teroelorsal spur of palpal segment 8 short.
2; dental formula 41 or 5/5 (nadclutarril crestlike (Fig. 6)._.,.papmiana Tliorell
group)......................5 Palpi without slight basolateral salience, pos.
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Fig. 1. HaemzpstIials KE-) asnoita Warlwuton. 1913

* terodorsal spur of palpal segment3 broadly sentral marqm of segment 2 with spurtike
triangular, pointed apex (Fig. 7) .... angle (Fig. 10) .... .. Is- ystricis Supino
-nadchaimi lloogstraal, Trapido & FKolls t'osterodorsal spur of plal segment 3 over-

7 Circumspiracular setac present, femurIV with lapping anterior 14 of segment 2, postero-
s entral inner ro~v of 18-20 closely spaced %entral margin o( segmcnt 2 wvithout spur-
setae (Fig. 8)-.. ------- obesa Larrousse like angle (bispiuosa group) - 9

Circumnspiracularselaeabsent; femurIV with 9 Ventral spur of palpal segment 3 elonigately
sentral inner row of 7-11 setae (Fig 9). triangular, pointeslapes. reaching posterior

seni .ernnifs Neumann' V4i of segment 2; spurs of coxac Il-TV short,
8. Potrdra prof palpal segment 3 over, broadly triangular (Fig 11)

lapping anterior 1/i of segment 2; postero.--------------Igmngei Larrousse
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Fig,. Uacmap1hjsalis (K,) shirmoga Trapido & floogstraal, 1964.

Ventral spur of palpal segment 3 broadly tin- (13,M), 10 9W (AFIIS) HONG KONG I a (lIm),
angular, blunt apex, overlapping anterior 1 9 (13,M) LAOS 2,M6 (MCZ) 11 (K ) lagranges
'aof segment 2, spurs of co-sac If-IV short, THAILAND. .10 66 (AFRIMS), 29 99 (AFIIIMS)

broadly ridgelike (Fig. 12) .. ... II. (K.) nadclsatranil: THAILAND; 7 58 (AP.
.bspinosa Neumann R1IMS), 13 W9 (AFIIS). 11. (K.) obesa: TlIAI-

LAND-SI 66 (AFRIMIS), 39 99 (AFRIMIS) 11. (K.)
Material E~amniucd. H. (K) anosuala TIIAI- papuana THIAILAND, 35 66 (AFRIMS), 141 99

* LAND I1I& (AFRIMS), 18 99 (AFRIMS) 11 (K ) (AFRIMIS) 11 (K) semeriums MALAYSIA, I 6
bistsiuosa: THIAILAND I 6 (AFRIMIS), 12992 (AF- (13,M), 2 99 (13M) 11 (K) ahiruoga THAILAND
RIMS) BURMA 21 99(S1) MALAY9SIA 8666(SI), 2366 (AFRIMIS), 1 a (SI), 37 29 (AFRIMS), 1 9 (SI)
31 WI9 (SI) SINGAPORIE 266 (13M), 2992 (13M) 11. BURMA 666U6(S1), 17 9Q (SI) INDIA 1 6 (SI), 2
(K) hursi-lcis THAILAND 366d (AFRIMS). 26& 99(1) VIETNAMT 266(SI),222(SI). CAMBODIA.
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Fig. 6. llaevwphyissfis(K.) p~atia hoselt, 1883,

9 M (S1). 27 W5 (SI) 11. (K.) weflugioni TIIAI- narro\sing of segmnent 2, or (3) the palpi are can'LAND 36 83 (AFIIIMS), 5 Ws (AFIIS). panulate and the posterolorsal margin of palpal
segment 3 is uniquely recurved internally rather

D~iscussion. The major criterion of the subgenus than medially spurred. Iloogstraal ct al (1965)
Kafscrlana is the presence of at least one of the placed 11, iwellin gion Ain suibgenus Katsertana on
following characters (lloogstraal & K~im 1985) (1) the basis of having the first character listed above
the presence of a more or less developed dorsobasal Tanslad et al. (1983) moved it from the subgenus
spur or elevation (hair-honking device) on palpal to lucerlac sedis (by suggestion of floogstraal in a
segment 3 in one or both adult sexes, (2) the pres- psersoinal communication), and indeed wvhien I loog-
ence of a hair grasping gap iich is formed by straal & 8Kim (1985) published a paper on llessa-
the broad posterior eapansion and apical recur- pliysalis, they did not imention Welfiugtoul or fra-
vation of the movable segment 3 and the anterior gu11 In preparing this paper wse have esamined
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t~. . 1acmah~iotts(K, nachatarn ttogstsat Tra~do& Kots,190

thetikscarfulyandbae ~cDcltresin raio&logtal194dsrbd Ih.

welliugeonl ~ ~ FMAL to(Thaaaonteb~ fhaigiilganad)useis ficrier aiklC

th fis an h hr hrceslse bv~Ia l(63 Eprtd hioa safilpeesa
gull~~~~~~~~~~~~~~v rean4nucransau icea ei) dcsosltrcnimdb losra i

t1925,cas carflyit av eied in resin rp o&Ioogstraal (164 ad16)hog oidta l hiadsei esred1u sly i.
se tra e to 16)pae ti Kaseetana bt thebaiofhvng ined as aI subspecesfa 1 agree in a s se l etl
(leloirstra an 9a fhirhrcst oved it ov ubenu alit t19pe sptedso shisog ashI a39300peie,a

(1925,iaisal antd hn (loogstratal 196 hiiis 1985) hat 9301 FThermor, Specimens Previously M

to Segalia Hlowever by the character of its paltsi, identified as 11. cornigera vary significantly from
wse judge that obesa should be in Kalseriana Nuttall & WVarburton's (1915) redescription of the
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Fig.s 8ernal margin, lateral grooves Indistinct, ex

species Consequently, we rtending1anteriorly to level of c~ 1,pseiryecos fi r pst

I Pe~~~~~~~~~~~Psterodorsal margin of palpal segment 2 wvithteiryoanrormgnofirtfton
2~~~~~~~~~~n distinct spurs eaae ygov, dental formulaV ac wit; prmiet ur

formula~~~~~~~~~ 6/6-8/n. lateral grooves idistinct, bral raglr pro oa tex-n

moderately long. estending anteriorly to g,,st (Fig. 14) ... .. . .. eirichl Schulze
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Fig.tO. llaeinaphtiti(K.) hystricis Supine. 1897

Posterodorsal margin of palpal seguient 2 wsith as basis eapituh, posterodorsal spur of pal-
one distinrl spur, the second spot if present, pal segment 2 at marginal midbreasltli, pos-
rudimentary, dental formula -1/4 or 5/3 teriorly directed, dental formula 4/4 3

2 3. Corniia wvith pointed apex, posterodorsal
2. Cornua long, broadly bladelike, 1/ as long as margin of palpal segment 2 wvith one large,

basis capituli. posterodorsal spur of palp,.l elongately triangular, pointed apex spur and
segment 2 at external margin, triangular, oiie rudimentary spur, separated by indis-
posterolaterally directed, dental formula tinct groove, infrainternial setae 7 (Fig.
5/5 (Fig. 14) ... ,.. hinrichf Shulie 15) . _ canesteinil (Supine)

Cortna short, broadly triangular, V4 as long Cornua ssith broadly rouiided apex, postero-
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Fig. 11. llaemhyrsuls (K~.) lagran gei Larrousse. 1925

dorsal margin of isalpal segment 2 wirth one W~ (AFRIS) IL. (R1.) konilngsbergeri THIAI.bodytriangular, blunt apex spur, in. LAND. 6 66 (AFIIINIS), 2 66 (SI) ?NlALAYSlA. 23fiineral aetae 4 (Fig. 16).. ........... U (SI), I a (13,M), 8 92 (SI). 1 9 (liNt).S-.koningsbeegeri Warburton A Nuttalli
M1aterial BNamiiied. 11. (R.) asiaticaj THAI- Subgenus Orniihoph~solis

LAND 2,M6 (AFIIS), 8 W9 (AFRIMS) if. (I.)
canestriifi.TIAILANDs 366 (AFRIMS), 866(SI), Key to Species of the Subgenus
11 99 (SI). BURIAi 3 6U (MCZ), 1 9 (M\CZ). 11 Orniiliophysulis
(R.) heinrichts TIIAILANDs 36 66 (AFRINIS) 13 Males

I. Ventral Spur Of palpal Segment 8 elongately
triangular, overlapping anterior / of seg-

Spreoxen ot foorit 2, spura of eoxa I and troebanter I
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I )g. 12. l~aeniaiphysalk (K.) bispinosa Neumann. 1897

large, sharply pointed apex (Fig, 17) ... Ventral spur of palpal segment 3 extendingornithophhla flogstraal & Rolds slightly beyond intcrsegmental suture, in.Ventral spur of palpial segblcot3 short, broad. frainternal setae widely lanceolate, 4 or 8,ly triangular. not reaching or slightly ex. ensac 1-tV each with short, broadl y tIn.tending beyond intcrsegincntal suturc spur angular spur ..... , ,of coxa I short, broadly triangular or ridge. 3 Palpal segment 2 appearing somesshat bro-like, spur of troehanter I obseure ., .2 ken at inidlength in lateral profile, ventral2 Venitralspuirofpalpalseginentsyioreachiing spur of segment 3 broadly triangular, in-intersegmental suture; infrainternal setae frainternal setae 8, lateral grooves long, ex-bristlelike. 4, covac 1-4V eh wvit)i shlort tending anteriorly to level of rosa II, pos-rdeieprojection (Fig. 18) . teriocly enclosing first 2 festoons (Fig. 19)rnegalahnsae Rajagopalanz.......doeutzi Warbumrton & Nutlall
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F'ig. 13. llacntaPhYsafis Kfi) asiatim (Siipino. 1897)

Palpal segment 2 unbroken in lateral profile, ablut j/ as long as basis eapituli, spurs ofventral spur of palpal segment 3 narrowly roxa l and trochanter I large, sharply point-triangular; infrainternal setae 4; lateral ed apex (Fig. i7) __ ....grooves long, extending anteriorly to level .. I. orntlzophia lloogstraal & Koblsof cosa II, posteriorly enclosing first festoon Ventral spur of palpal segment 3 short, broad.(Fig. 20) bandicola Iloogstraal & *Kols ly triangular, not reaching or slightly ex-
tending beyond interseginent suture, cur-

emales ua short and small, about )/ as long as
basis capituli; spur of coxa I short, broadlyI Ventral spur of palpal segment 8 elongately triangular or ridgelike, spur of troehantertriangular, overlapping anterior V, of seg. obscure............2ment 2, corniia long, broadly triangular 2. Ventral spur of palpal segment S not reaching
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Fop It. IHaemphyslis (Rl.) heinrlehi Srliulze 1939.

=ncsemntal suture; infrainternal setac 3 l'alpal segmeont 2 appearing somewhat bro-
bsteke4; eoxa I-IV each withi short, ken at inidlength in lateral profile, ventral

ridgelike projection (Fig. 18) .. .. spur of palpal segment 3 broadly triangu-
nir.. _mgafahusse lRajagopalani lar; mnfrainterna! setae 8 (Fig 19)

V'entral spur of p lpal segmnent 3 extending docnitil WVarburton & Nuttall
slightly beyond intersegmental suture, in- t'alpl seCgment2 unbroken in lateral profile,
frainterisal setae widely lanreolate, 6 or 8; ventral spur of palpal segment 3 narrowvly
coxac I-IV each with short broadly trian- triangular. infrainternal setac 6 (Fig 20)
gular spur,------------.-------- bndcota lnogstraal & lKobls
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Fig. 15, IHammnphyselis (R,) oncsfrinit (Supino 1897)

S'bgcn~s Aborph~salis
Material Examined, 11. (0.) bandicota: THAI- Key to Species of the Subgenus

LAND 58 U~ (AFRINIS), 13 Q9 (AFRINIS). 11. (0,) Aborphysalis
doenitzi, THIAILAND: 5 U~ (AFRINIS), 8 W2 (AF-
Rims) mI (0a) mgataiae: THAILAND' 7 W Males
(SI). II.(0.) oniiihophla. TI (AILAND 1 rNIGZ), 1 Posterior margin of palpal Segment 2 forming1 8 (NIGZ) Short, wide, spurlike Ansgle dorsally and
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Fig. 16. Iiaemaphysalis (Rt.) loningsbergeri \Vurburton & Nutillt 1909 ifenvile specimsen from Thjutund not
founih drassings uere psrepared from Mialaysian specimen),

ventrally, segment 8 \with erensilate pos. triangular spur, lateral grooves distinct or
terodorsal margin. coxac [-IV each with indistinct, dental formula 4/1 or 5/5 , _ 2

ridge replacing spur, lateral grooves dis- 2 Ventral spur of palpal segment 3 with blunttinct, short, extending anteriorly to level of apex, not extending beyondl basal mri
coxa IV, posteriorly enclosing first festoon, of segment; lateral grooves indistinct r h
dental formula 4/4 (Fig. 21) .. ,.. solete, dental formula 4/4 (Fig 22).

... apsricornta floogstraal . athertoros ttoogstraal, Trapido & Kohls
Posterior margin of isalpal segment 2 wvithiouit Ventral spur of palpal segment 3 \Nitli pointed

spurlike angle on both sides, posterodorsal apex. extending slightly beyond basal mar-
margin of segment 8 straight or slightly gin of segment, lateral grooves distinct, ox-
uimdulant, coxan I-IV each %ith prominent tending anteriorly to level of coxa Ill, pos-
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Fig, 17. Ilaentaplvsatis (0.) orniihophilo lloogstraal & Kotils. 1009,

leriorly enclosing first festoon, denital Palpal segment 2 withosit posteroexternal pro-
formula 5/5 (Fig. 23) aborensig WVarburton jection, ventral spur of segmentS 3 vitil pointed

apex, reaching basal margin of segment; in.
fraintcrnal setae 3 (Fig 23)... ... .....

Fenmales . 1 . .. .aborensfs Warburtonz
(The female of caprfcornis is uownj'sv) Material Examined. If (A.) aL'orensis- THIAI-

I'alpal segmsent 2 withi minute posteroexternal LAND 1 6 (AFRIMS) BURMIA 2 u6 (SI), 2 w0
projection, ventral spur of segment 3with blunt (BIM). INDIA 7 66 (SI), 12 0(BN) 11. (A.) atherarus.
apex, not reaching basal margin of segment, THAILAND I & (AFRINIS), 16 (SI). 19 (AFRINIS),
infraiternal setan 2 (Fig. 22) 1 T (SI) MALAYSIA 3 66 (SI), 6 00 (SI) 11 (A.)

atherurus Iloogstraal, Trupido & K'ols caprfcornis. THAILAND 3 6m (13M)
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Fig' 18. 11acniophysolis (0.) mqatatonae Rapgop~ialn. 1963 (female specimen from Thailand not found,

drausogs sere prepared from Indian speesmcn
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F~g 19. IaeniaAsalis (0)1 do'nlizi Warbunion ia, 99

UxVnoouvd 0

Distribution/

fAvailabiuity 

Coda



594 JOURINAL OF MIEDICAL ENTOMOLOGY Vol 26, no 6

MALE (Thailand)

A a

E

w
FEMALE (Thailand)

fig.20. liaernaopysatis (0,)band co a hongstal & Ko ls65
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MALE Cporatype, Thailand)
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rg. 21. ltocnasa1is 5 (A,) cap,icornis )impraasl. IWf3
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Fig22 Jaemph~a~ A.)ater,' IloglralTrpio ~ols 165
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Fig, 23, Ilemaphysalts tA.) aborensts Warburton, 1913 (female specimen from Thailand not found, drawings
were Prepared from Indian specimen),
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Fig. 231. llaeniaphysala (C) ciens Nuttall & Waiburton. 1915 (fermale specimen from Thailand not found.
drassings smere modified from published drawsings of lloogstraal & Wassef 1981)

Discussion. I1taenapllysalis capelcornis isknw Subgenus Carribaiph~satis
oly from males captured onl 111 serom, (Cspricor- Materjvil Examinled. THAILAND 1 6 (13\M)
Ilis surnialtaeInsts), all Asian goat antelope, an111s Disculssion. Only 011e species of the slbgcenus
tentlatively includsed in tile subgenus Aborphysalis, Carriliaulfhysalis, 11 (G ) colells Nutlall & War-
mnaterial available for study is insufficient to make burtoll, 1915 (bIg 2.1) occurCs Iu Thlailand Femoale
subgeneric placement certain (floogstraal et al, specien was5 110t found.

1971b), Tis is t110 largest species in tble subgenlus
and is characterized malinly by tile spurlike angle Subgenus Ilnenlnapliymii

of palpasI segment 2 anld tile replacemnlt of eachl Material Examnsed. THAILAND 1 a (Si) IN-
coxal spur by a broad ridge, DWA 1 9 (13\0
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fousi dasins uicprpaei frm nda, sEcMAEndi

ig. 25. l layinfpis.oII. ( 11.) darfeling lloogstral & mrnda o9feCmalspie fo m Thar and nt.

Danda. 1970 (Fig 2). occurs in Thailand. Female Cambridge. Mass., and 'ises Comneau, Museumn Natinal
spsecimen was not fudd Ifistoire Natnrelle, Paris. We are alo grateful to mein.

found ers of the Department of NMdical Entomology, VS
Arni) Medical Component. APIIS. especiall). Rlalphi
l", Ilarbach for Hs suggestions, helping us to horrors'

Aehnossledgimeni specimens from many mnoseums, and] reviessing early
drafts of the msanuscipt. I'rachong Panthusiri for pie-

We are wery grateful Io the follossing persons for pro, paring illustrations. Somprathana Kiesslongya for care.
siding type specimens James E Keirans National Ft- fully typsing the manuscript, and folio BI Ongrieh, for-
szitutes of Hfealtlh. Museum Support Center. Smithsonian merchief and Rimoaid ttnsenbergcluef of thirsiepartotent.
Institution. Washington, DC, Anise S Bler. tBritish for their encouragement. supiport, and ashice
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